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In a recent paper under this title, Brattsev1 has offered a
proof that the energy of the ground state of éAmolecule (accurately)
calculated in the Adiabatic Approximation is a lower bound to the
true energy of the ground state. The purpose of the present note
is two fold: First to correct a slight logical flaw in the proof,
and secondly, to materially simplify the proof.

The difficulty with Brattsev's proof is that he apparently
has not separated off the motion of the center of mass of the
system. Thus his q’ is in fact a continuum wave function and
therefore is not normalizeable, contrary to what he states. As
is well known there are many ways of splitting off the motion of
the center of mass.2 For definiteness sake, let us suppose we
have referred the nuclear coordinates and the electronic coordinates
to the center of mass of the nuclei. Then we may write the
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internal Hamiltonian™ as
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H o= T, + T_ + V(5,R) (1)

where TR is the kinetic energy of the nuclei relative to their
center of mass, Tr is the kinetic energy of the electrons relative

to the center of mass of the nuclei, and \/' (r,R) is the potential
energy.

The Adiabatic Approximation to the soclution of HYy = Ev¥ then

reduces to the successive solution of the two equations
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and we want to show that
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To do this we note that

V. ¥op, = buy o, (5)

where we have put the subscripts on the scalar product symbol to

remind ourselves that we are to integrate over both electronic
(and sun OVER SpinNg)
and nuclear coordinatesV «We now sbserve that for fixed R



(Y, @+ W0Y), > E® (¥Y,¥), (6)

by the variational principle for eguation (2). This then implies

from (1) and (5) that
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But now for fixed r

(f > (T + € ROV, > E(Y ¥y (8)

by the variational principle for equation (3), whence (7) becomes

E 3 E,

which is what we set out to prove.
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We are using the zame svmbols as in reference 1 but with a
slightly altered mearninz.

As will be seen, the essential ingredient in the proof is
that each term in H occurs in cne and only one of the
equations (2) and (3). Thi: coscrvation then permits ready
generalization oI the resuit -, to other ways of separating
the center of mass and cotier »zy: of defining the Adiabatic
Approximation.




